Introduction {#Sec1}
============

The coronavirus disease (COVID-19) pandemic is an emerging global health concern \[[@CR1]\]. This highly contagious virus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) \[[@CR2]\], causes devastating respiratory disease with a variable incubation time of 2--14 days \[[@CR3]\]. The infection rate (R0), estimated between 1.5 and 3.5 \[[@CR4]\], as well as evidence of possible transmission by asymptomatic carriers \[[@CR5]\] places healthcare professionals at substantial infection risk.

Ophthalmology practice combines high-volume outpatient and community clinics, elective surgeries, and emergency services. It requires prolonged and close contact with patients, many of whom may be asymptomatic carriers of SARS-CoV-2. Meticulous utilization of personal protective equipment (PPE) by ophthalmologists was recently emphasized in updates published by the American Academy of Ophthalmology \[[@CR6]\], and in other publications as well \[[@CR7]\]. However, practical implementation of these guidelines has been challenging due to a lack of PPE and economical and administrative contingencies at the local level.

The first confirmed case of COVID-19 in Israel was reported on February 21, 2020 \[[@CR8]\]. Only several weeks later, with over 300 confirmed cases, ophthalmologic clinical and surgical practices were in the process of being curtailed.

In the midst of the uncertainty, we sought to assess the preparedness of local practicing ophthalmologists in Israel to confront the viral outbreak by collecting their recent experiences and perceptions regarding their practice during the unraveling pandemic.

Methods {#Sec2}
=======

Data collection {#Sec3}
---------------

One hundred and sixty-seven ophthalmologists practicing in Israel from various regions and clinical setups completed a 17-item online anonymous questionnaire using [SurveyMonkey.com](http://surveymonkey.com). This application is a secure platform for building and managing online surveys (Appendix [1](#Sec11){ref-type="sec"}). Survey invitations were distributed to ophthalmologists through email and the WhatsApp messenger application. The questionnaire was published online on March 17, 2020, was available online for 72 h, and comprised objective multiple-choice questions and two open questions. At the time of survey distribution, no COVID-19-related guidelines had been published for ophthalmology departments and clinics. Several hours after the survey was initiated the Israeli Health Ministry announced its intention to cease all non-urgent ambulatory services and elective surgeries beginning March 22. Data collection included demographic properties, clinical practice attributes, subspecialty, and PPE utilization during the COVID-19 outbreak. The study was approved by the institutional ethics committee of Shaare Zedek Medical Center, Jerusalem.

Statistical analysis {#Sec4}
--------------------

All variables were categorical, and as such, they were summarized by frequency counts and percentages. In order to test the association between two variables, the Chi-squared test was performed, considering a *P* value of \< 0.05 to be statistically significant. Analyses were performed in the SPSS 25.0 (SPSS Inc., Chicago, IL).

Results {#Sec5}
=======

Demography, subspecialties, and clinical setups {#Sec6}
-----------------------------------------------

Demography and clinical and surgical volume of survey participants are detailed in Table [1](#Tab1){ref-type="table"}.Table 1Demographics and patient volumes of 167 survey participantsVariablesHospitalCommunity clinicPrivate clinicTotal, *n* (%)Age (years)  \< 40, *n* (%)54 (48.6)6 (17.6)3 (13.6)63 (37.7)  40--60, *n* (%)49 (44.1)17 (50.0)6 (27.3)72 (43.1)  \> 60, *n* (%)8 (7.3)11 (32.4)59.1 (13)32 (19.2)Gender  Male, *n* (%)70 (63.1)15 (44.1)14 (63.6)99 (59.3)  Female, *n* (%)41 (36.9)19 (55.9)6 (36.7)68 (40.7)Clinic patients (/week)  ≤ 25, *n* (%)15 (13.5)3 (8.8)2 (9.1)20 (12.0)  26--50, *n* (%)28 (25.2)3 (8.8)3 (13.7)34 (20.4)  51--75, *n* (%)36 (32.5)7 (20.6)5 (22.7)48 (28.7)  \> 75, *n* (%)32 (28.8)21 (61.8)12 (54.5)65 (38.9)Surgeries\* (/week)  ≤ 10, *n* (%)84 (77.1)21 (84.0)13 (81.2)118 (78.7)  11--20, *n* (%)23 (21.1)3 (12.0)2 (12.5)28 (18.7)  21--30, *n* (%)1 (0.9)0 (0)0 (0)1 (0.6)  \> 30, *n* (%)1 (0.9)1 (4.0)1 (6.3)3 (2.0)Total, *n* (%)111 (66.5)34 (20.3)22 (13.2)167 (100)Data is presented in frequency counts and percentages, by categories of clinical setups^\*^This question was skipped by 17 respondents

According to the Israel Ophthalmological Society, there are approximately 660 practicing ophthalmologists. One hundred and sixty-seven (25.3%) of these physicians responded to this survey. Ninety-nine (59.3%) respondents were men and 68 (40.7%) were women. Sixty-three (37.7%) respondents were under the age of 40, seventy-two (43.1%) were between the ages of 40--60, and thirty-two (19.2%) exceeded 60 years of age.

One hundred and eleven respondents (66.5%) identified their primary workplace as a hospital, 34 (20.3%) worked in outpatient clinics, and 22 (13.2%) physicians worked in private practice. Forty-nine (29.3%) participants identified as general ophthalmologists 94 (56.3%) practiced in multiple subspecialties and 24 (14.4%) identified as ophthalmology residents.

Ninety-six participants (57.4%) provided identification for their place of work. Of these, 53.1% were located in Central Israel, 24.0% were located in Northern Israel, and 13.5% were located in Southern Israel. This provides a representative sample of Israeli ophthalmologists.

Most respondents (38.9%) stated that they treat more than 75 patients per week, 28.7% treat between 51 and 75 patients per week, 20.4% treat between 26 and 50 patients per week, and 12% treat up to 25 patients per week.

Most respondents (78.7%) reported operating on as many as 10 patients a week.

Guideline awareness and PPE utilization {#Sec7}
---------------------------------------

Responses regarding clinical setting adjustments, guideline awareness, and PPE utilization are summarized in Table [2](#Tab2){ref-type="table"}.Table 2Clinical setting adjustments, guidelines awareness and PPE utilizationHospitalCommunity clinicPrivate clinicTotalHave any active measures been taken to decrease the number of patients?  Outpatients    Yes, *n* (%)43 (38.7)20 (58.8)16 (72.7)79 (47.3)    No, *n* (%)68 (61.3)14 (41.2)6 (27.3)88 (52.7)  Surgeries    Yes, *n* (%)25 (22.7)13 (48.1)8 (50.0)46 (30.1)    No, *n* (%)85 (77.3)14 (51.9)8 (50.0)107 (69.9)Triage questionnaire on admission?  Yes, *n* (%)52 (46.9)14 (42.4)11 (50.0)77 (46.4)  No, *n* (%)59 (53.1)19 (57.6)11 (50.0)89 (53.6)Were you informed of COVID-19 guidelines?  Yes, *n* (%)76 (68.5)17 (50.0)8 (36.4)101 (60.5)  No, *n* (%)35 (31.5)17 (50.0)14 (63.6)66 (39.5)\*\*Were you provided with the PPE you use?  Yes, *n* (%)67 (60.4)17 (51.5)0 (0)84 (50.6)  No, *n* (%)44 (39.6)16 (48.5)22 (100.0)82 (49.4)\*\*\*Data is presented in frequency counts and percentages, by categories of clinical setups. Responses were analyzed using Chi-squared tests. ^\*\*^*P* \< 0.01, ^\*\*\*^*P* \< 0.001

Eighty-eight ophthalmologists (52.7%), most of whom practice in hospitals (61.2%), stated that no active measures were taken to decrease the number of patients seen in clinics since the beginning of the COVID-19 outbreak until March 20th when the survey was completed. A similar trend of routine practice of surgical services was observed (69.9% of all respondents, 77.2% of whom reported working in a hospital). At the time of the survey, most respondents (*n* = 89, 53.6%) reported that no COVID-19 triage questionnaire had been provided to patients. Most participants (*n* = 101, 60.5%) were informed by their superiors of official COVID-19 guidelines for ophthalmologists. However, exclusion of hospital practitioners reversed the trend, as the majority of community and private ophthalmologists (*n* = 31, 55.3%) were not aware of such guidelines (*P* = 0.006). The most commonly utilized PPE was surgical face masks (*n* = 135, 80.8%) and protective slit-lamp shields (*n* = 114, 68.3%). Approximately, half of the respondents (*n* = 82, 49.4%) reported providing PPE for themselves. When private practitioners were excluded, this portion of participants decreased but was still evident (*n* = 60, 41.7%, *P* \< 0.001). A majority of ophthalmologists (*n* = 121, 72.9%) mentioned the slit-lamp examination as procedure during which they felt the most exposed to infection, followed by the instillation of eye-drops (*n* = 28, 16.9%).

Perceptions regarding ophthalmology services during the COVID-19 outbreak {#Sec8}
-------------------------------------------------------------------------

Most participants (62.9%) were of the opinion that practice should be limited to emergency services (Table [3](#Tab3){ref-type="table"}*.***)**.Table 3Perceptions regarding ophthalmology services during the COVID-19 outbreakHospitalCommunity clinicPrivate clinicTotalWhat level of clinic services should we be providing?  Full, *n* (%)5 (4.5)1 (3.0)2 (9.1)8 (4.8)  Partial, *n* (%)31 (27.9)15 (44.1)8 (36.4)54 (32.3)  Emergency only, *n* (%)75 (67.6)18 (52.9)12 (54.5)105 (62.9)What level of surgical service should we be providing?  Full, *n* (%)4 (3.6)0 (0)1 (4.8)5 (3.0)  Partial, *n* (%)27 (24.3)7 (21.2)6 (28.6)40 (24.3)  Emergency only, *n* (%)80 (72.1)26 (78.8)14 (66.6)120 (72.7)Data is presented in frequency counts and percentages, by categories of clinical setups. Responses were analyzed using Chi-squared tests

This trend remained consistent in all clinical setups (67.6%, 52.9%, and 54.5% for hospital, community clinics, and private practice, respectively, *P* = 0.344). Similarly, the majority of respondents (*n* = 120, 72.7%) noted that surgical activity should be limited to emergencies. This remained consistent in all clinical locations (72.1%, 78.8%, and 66.7% for hospital, community clinics, and private practice, respectively, *P* = 0.779).

Discussion {#Sec9}
==========

The risk of procedural viral transmission in ophthalmology was clearly demonstrated in reports from Hong Kong during the SARS coronavirus (SARS-CoV) outbreak in the years 2002--2003 \[[@CR9]\]. Furthermore, recent publications regarding the present COVID-19 pandemic have demonstrated a high level of transmissibility in routine ophthalmologic practice \[[@CR10]\]. In this survey-based study, we obtained the opinions of Israeli ophthalmologists regarding the risk of ophthalmologic practice during the local early stages of the COVID-19 outbreak. Responses were received from ophthalmologists in many departments in Israeli hospitals as well as health maintenance organizations and private clinics providing a highly representative sample. At the time of the survey, 3 weeks after the first reported case of COVID-19 in Israel, most ophthalmologists reported starting to utilize PPE during routine clinic visits. Many reported the need to obtain PPE independently, including ophthalmologists working in hospital settings. A large number of practitioners described not being informed of official COVID-19 clinic guidelines, especially ophthalmologists practicing in busy outpatient clinics of health maintenance organizations (Kupat Holim). The majority of respondents were of the opinion that clinic and surgical services should have been reduced to emergency services only. At the time of the survey while the outbreak was progressing, most physicians reported no reduction of patient volume.

The lack of both guideline distribution and a decision to curtail ambulatory services during the early days of the outbreak may have contributed to viral spread. Timely implementation of guidelines during this new pandemic is challenging for the health system. Delay of action, however, may endanger both the medical staff and patients at critical moments. This is particularly consequential in an ophthalmology setting where close contact occurs between elderly and asymptomatic young individuals recently identified as active viral carriers \[[@CR11], [@CR12]\].

Since the distribution of this survey, Israeli guidelines have been disseminated regarding proper PPE and reductions of ambulatory services in ophthalmology practice. These guidelines were published on March 23, 2020, by the Israeli Ophthalmological Society and are based on recommendations of the American Academy of Ophthalmology \[[@CR6], [@CR13]\]. Protective measures for physicians are based on the level of suspicion for COVID-19 infection. Clinical and surgical services are limited to urgent cases only, and the utilization of a slit-lamp breath shield is recommended.

Although the guidelines have been published, the availability of proper protective equipment is often lacking. As of the end of March, the international pandemic has progressed, and more than sixty physicians in Italy have already died, and many others in Europe and in the USA have tested positive for the virus \[[@CR14]\]. The best explanation to why otherwise healthy individuals would succumb to the infection is related to the extent of the viral load on exposure and the mass of the COVID-19 inoculum \[[@CR15]\]. This can be greatly reduced by utilization of proper PPE \[[@CR16]\], specifically N-95 masks, while performing invasive ophthalmologic procedures and the greater use of COVID-19 testing to identify patients with the viral infection. A promising advance is the use of antibody testing to identify physicians and healthcare workers who possess immunity to the virus, enabling these individuals to treat patients while ensuring their own safety \[[@CR17]\]. As of April 6th, for the Israeli population estimated at 8,972,000 as of 2019, there are presently 8904 individuals who have tested positive for COVID-19, 56 of whom have died \[[@CR18]\]. To our knowledge, there is one ophthalmologist who has tested positive for COVID 19. Routine testing of physicians is not presently being provided.

There are several limitations to this study. Firstly, due to the rapid unfolding of events related to an increasing number of individuals with COVID-19 infection, several hours after the survey was released, the Israeli Health Ministry announced its intention to cease all non-urgent ambulatory services and surgeries beginning March 22. Previous to this, no restriction of ambulatory services had been considered. Secondly, the number of respondents was limited to \~ 25% of practicing ophthalmologists due to the need to limit the access of the survey to 72 h to reflect the changing healthcare environment.

Conclusion {#Sec10}
==========

As the COVID-19 viral outbreak rapidly progressed and individuals sequestered themselves in their homes, physicians and other healthcare workers were called upon to treat patients in a higher-risk reality. The findings from this questionnaire-based study show that at the onset of the pandemic in Israel, ophthalmologists described themselves as inadequately protected from COVID 19 infection and felt a lack of support. It is notable that the COVID-19 outbreak in Wuhan, China, was initially identified by an ophthalmologist, Dr. Li Wenliang, who at 33 years of age contracted the virus in the early days of the outbreak and recently died of the disease \[[@CR19]\]. Both his story and this survey emphasize the importance of attending to the safety of healthcare workers. For the first time in the lives of most physicians, the routine care of patients becomes a personal health care risk. As a result, physicians must prioritize their own health and safety as they continue to care for their patients.

Appendix 1. Ophthalmology Practice in Israel during the COVID-19 Pandemic {#Sec11}
=========================================================================
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